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ABSTRACT
PRIMING THE DATA: EXAMINING SELF-POTENTIATION IN A
WORD FRAGMENT COMPLETION TASK
by
Michael Paul McDonald
May 2014

The studies presented assessed the presence and severity of self-potentiation
effects in a word fragment completion task commonly used to evaluate priming effects.
Priming effects have suffered a plethora of replication issues, and the field is currently
under intense scrutiny. By analyzing and refining the methodology used, we will be able
to more effectively evaluate the significance and strength of these effects in future
research, and increase the reliability of results under replication. In these experiments,
outcomes on a word fragment completion task were examined under a variety of
conditions. In the first study, responses were collected in a free-response style similarly
to previous research without using an induction. The second study evaluated these
outcomes under mortality salience induction, subtle mortality salience induction, and no
induction, using restricted timing for stimulus presentation and response. Responses
revealed evidence suggesting a potentiating effect. Analyses for effects between
conditions were non-significant, regardless of method of analysis used.
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CHAPTER I
INTRODUCTION
Word fragment completion (WFC) tasks are commonly used in research projects
seeking to demonstrate social priming effects. Participants respond to ambiguous stimuli,
and researchers are able to evaluate the potential priming effect of an induction by
comparing the responses of induction groups against controls (Greenberg, Pyszczynski,
Solomon, Simon, & Breus, 1994).
Priming has rapidly become an accepted investigational tool in social psychology.
The ease of implementing priming inductions and measurement techniques spurs the
conduct of quick, efficient research. This ease of execution couples well with the
versatility of priming as a construct: the effect of an arbitrary induction may be
compared to a heavy-handed induction on another semantic network, allowing
researchers to compare the relationship between the two quantitatively. These
comparisons are often then extrapolated into surprisingly broad claims.
This paradigm was applied in a recent study investigating the activation of deathrelated themes in participants’ minds (Cohen, Soenke, Solomon, & Greenberg, 2013).
Researchers compared participants’ propensity to complete word fragments with deathrelated themes across a mortality salience condition (MS; in which participants are
directed to consider their own mortality), a control, and a condition in which participants
read about a mosque being built in their neighborhood. This propensity, called death
thought accessibility (DTA; see also Schimel, Hayes, Williams, & Jahrig, 2007), was
significantly higher than control in the MS and mosque conditions, with MS and mosque
conditions not being significantly different. According to the researchers this indicates
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that “for Americans, thinking about a mosque being built in their neighborhood activated
implicit death-related thought as much as thinking about their own death did” (Cohen et
al., 2013, p. 191).
This stark conclusion may, in fact, be true. However, priming research
methodology is not without pitfalls, and is currently enmired in issues of replicability.
With those concerns in mind, and in light of the ease with which popular culture
consumes and promulgates sound-bite level findings such as these, the claim by Cohen et
al. (2013) may be overly ambitious.
A key vulnerability in this approach is that the word fragment completion task is
potentially self-priming. The act of completing a word fragment with a target theme, even
by chance, might significantly increase the propensity for a participant to complete
further word fragments with the target theme. In other words, regardless of the initial
strength of a priming effect generated by an induction, subsequent item-level
observations of that effect may not be independent. In previous studies these results have
been analyzed as summed scores, which would be especially vulnerable to skew if a
snowball effect does exist.
A Brief Explanation of Priming
The term priming is used to describe a broad range of effects wherein exposure to
a stimulus potentiates a response concordant with the nature of that stimulus (Tulving &
Schacter, 1990). Priming is frequently viewed as a function of implicit memory, in which
recollection or identification of a particular item is facilitated by a preceding stimulus
(Schacter & Badgaiyan, 2001).
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Priming is theorized to be a product of the associative nature of the brain.
Activation of a particular neural network by a stimulus is not necessarily cordoned off
from other associated areas, and some of the initial activation is believed to trickle over
into related areas, in a concept known as spreading activation (Collins & Loftus, 1975;
Purves et al., 2008). The initial activation facilitates future activation of those networks
by reducing the input required to trigger activation.
In addition to perceptual facilitation, behavioral effects of priming have also been
noted. For instance, in a study by Bargh, Chen, and Burrows (1996, Experiment 1), the
concepts of rudeness and politeness were primed in separate groups of subjects. Those
participants who had been primed with the concept of politeness earlier in the study
waited substantially longer than controls to interrupt a conversation between
experimenters in order to ask for instructions on their next task; similarly, participants
who had been primed with rudeness interrupted significantly sooner than either group. In
the same study, participants who constructed sentences including references to old age
were found to walk more slowly upon leaving the experiment room (Bargh et al., 1996,
Experiment 2).
Priming research has recently had its credibility challenged. In an open letter to
psychologists studying social priming, Nobel laureate Daniel Kahneman sharply
criticized the failure to address replicability problems, calling the field “the poster child
for doubts about the integrity of psychological research” (Kahneman, 2012). Kahneman
encouraged priming psychologists to work together to replicate seminal findings, rather
than continue the pattern of small alterations to experimental paradigms in each study.
The experiments by Bargh et al. (1996) discussed above have had multiple replication
3

studies performed (e.g. Aarts & Dijksterhuis, 2002; Cesario, Plaks, & Higgins, 2006),
albeit with minor alterations to the experimental paradigm such as priming speed instead
of age. However, replication failed in the only experiment to use computer-automated
timing (Doyen, Klein, Pichon, & Cleeremans, 2012, Experiment 1). In fact, the findings
of the Doyen et al. (2012, Experiment 2) study strongly suggested that the effect of
priming on walking speed was actually tied to experimenter priming and bias, rather than
participant priming.
The potential problems in priming research do not end at replication, but
potentially at falsifiability. For instance, in the case of the Cohen et al. (2013) study, the
ability to replicate the finding could be seen as moot. If the finding were to be replicated,
we could assume the effect was valid; if the finding failed to replicate, we could ascribe
its absence to the passage of time. In neither case is the claim truly falsifiable. In order to
maintain the integrity of research findings and process, claims must be limited to the
scope of the evidence, and not exaggerated beyond the external validity of the study.
Mortality Salience and Death Thought Accessibility
The accessibility of particular cognitive content is an especially important concept
within social cognitive psychology. Much research has focused on how the accessibility
of particular thoughts influences social behavior. In these contexts, it is not only the
content of memory that is applicable to an individual’s behavior, but also how accessible
or salient particular content is at any given time. This accessibility can influence
behavior in an automatic, unconscious way (Greenwald & Banaji, 1995; Schwarz, 1995).
The studies inspiring this investigation are members of a family of research
investigating terror management theory (TMT), which investigates how individuals
4

manage existential fear of death through cognitive and behavioral means (Greenberg et
al., 1994; Poehlman & Bargh, 2008; Pyszczynski, Greenberg, & Solomon, 1999; Schimel
et al., 2007). This area of research relies extensively on the constructs of death thought
accessibility and mortality salience. These components allow for investigating the manner
in which social phenomena and contexts act on the same cognitive constructs as an
individual’s fear of death.
In Cohen et al. (2013), the researchers sought to understand how media coverage
of the Cordoba mosque and other activities related to Islam trigger innate death thoughts
in Americans due primarily to the events of 9/11. This line of research stands to enhance
our understanding of the antecedents of the automatic attitudinal and behavioral
responses individuals display when exposed to reminders of terrorist acts (Pyszczynski,
Rothschild, & Abdollahi, 2008). Given the potential value of the findings of such
research, it is necessary to understand the functional limitations of the research
methodology used to investigate these phenomena.
Word Fragment Completion
Word fragment completion (WFC) is commonly employed as an outcome
measure in priming and thought accessibility studies. Word fragment completion
involves the presentation of a number of word fragments (e.g. “WO_ _”) that may be
completed with a variety of words (e.g. word, warm, worm, womb, etc.). The measure
operates on the fundamental hypothesis that priming effects will facilitate responses that
are associated with the content of the priming induction. This type of priming is referred
to as semantic priming, as the goal of the induction is to prime semantically related
concepts, rather than to directly prime the target terms themselves (Lombardi, 1997). For
5

instance, participants who experienced a priming induction that directed them to
contemplate food, peanut butter, bread, and sandwiches would be more likely to complete
the fragment “J E _ _ _” as “JELLY” than as “JEWEL.”
The main research value of the WFC task is in evaluating the effectiveness of a
priming induction or in establishing the accessibility of particular semantic content. A
WFC task will contain a number of word fragments that may be completed with a word
of a specific theme interspersed among words that may only be completed with neutral
valence. For example, word fragments may be completed with a mortality theme, such as
the fragment “COFF_ _” able to be completed as coffin, as opposed to the neutral terms
coffee or coffer. The distractor words help to minimize the chance of the subject
becoming aware of the goals of the measure and avoid the potential for demand effects.
These distractors frequently outnumber the target words by a factor of at least 2:1 (Cohen
et al., 2013; Cox, Goldenberg, Pyszczynski, & Weise, 2006; Greenberg et al., 1994;
Schimel et al., 2007).
The aim of the studies presented was to evaluate such a potentiation effect, and
examine this effect under conditions of no induction, subtle mortality salience induction,
and intense mortality salience induction. The studies examined the hypothesis that each
theme-related response would potentiate future theme-related responses, thus altering
downstream probabilities and heavily skewing the resulting distribution. Study 1
investigated the presence of self-potentiation using a free response style as in previous
studies, without using an induction. Study 2 continued this investigation using a refined
experimental approach and three separate conditions. Since a self-potentiation effect may
undermine the standard application of word fragment completion tasks, Study 2 also
6

described and examined an alternate method for analysis that is less vulnerable to skew
from self-potentiation.
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CHAPTER II
STUDY 1
In order to communicate consistently, specific terms are used herein to refer to
particular participant responses. Let us consider the case that a study’s purpose is to
detect increased availability of death-themed words to the mind. Then, let us call a hit
the event that occurs when a participant completes a mortality-related word fragment
with a death-themed word. For example, a participant completing the fragment
“COFF_ _” as “COFFIN” rather than “COFFEE” would be considered a hit. In previous
study designs, the sum total of hits is the primary dependent variable, and is compared
between control and experimental groups.
Modeling Dependent Probabilities
In order to investigate the question of dependency, an example of a data
distribution created to demonstrate dependent characteristics would be useful for
comparison. In order to generate such a distribution, the author developed a computer
program to generate large data sets under dependent conditions.
The model accepted parameters for sample size, number of trials, initial
probability p1, and asymptotic probability pa. A probability adjustment was computed
upon a successful hit. Trials were conducted by throwing a random number between 0
and 1, with a success being determined by whether or not the generated number was less
than the current probability value. Dependent probability was structured to harmonically
converge toward an asymptotic probability pa . The probability adjustment was
!

!
computed as 𝑝!!! = 𝑝! + !!!
, where n is the number of successes and n > 0. In the event
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of a miss, the probability was not modified. Note that for 𝑝! = 1, this equation simplifies
!

! ! !

to !!!, i.e. !, !, !, etc.
The model was computed with a sample size of 5,000 virtual participants, with 12
trials per participant, an initial probability p1 = 0.3, and an asymptotic probability pa =
1.0. The data generated by the computer model were analyzed using SPSS.
Interestingly, even though the data were designed to mimic a random sample with
dependent probability, the parameters were within ranges that would not normally flag
data as violating the assumptions of standard analysis techniques (e.g. ANOVA). The data
were approximately normal, though mildly platykurtic (kurtosis = -0.18) and left-skewed
(skew = -0.56). General guidelines allow for the performance of inferential analysis on
data that have kurtosis ranging from -1.0 to 1.0 and skewness ranging from -1.0 to 1.0
(Mertler & Vannatta, 2010). However, in larger data sets, this can be more problematic,
leading to a substantially increased likelihood of rejecting the null hypothesis
(Tabachnick & Fidell, 2007).
The superficial acceptability of the dataset, with its seeming amenability to
analysis, led to two main conclusions: first, that a search for dependency among
observations entails a closer look than general pre-analysis screening, and second, that
dependency of observations is likely to go unnoticed unless the possibility is specifically
evaluated.
Obtaining a Control Sample
In order to gain insight into using word fragment completion as an outcome
measure of death thought accessibility, a pilot study was conducted to obtain and examine
9

a control distribution – that is, to assess the underlying response patterns of individuals in
the absence of any induction.
Method
A total of 250 college students were recruited to complete an online battery of 40
word fragments. Since demographic information was unnecessary to the design, none
was collected in order to provide a simple and efficient participant experience. Twelve
fragments that could be completed with death-related themes were used, including the six
used in previous research. To ensure that the control fragments could only be completed
with neutral valence words, the author used an online application intended to solve
crossword puzzles developed by researchers at Duke University (One Across, 2013).
Results
Of the original 250 participants, 245 completed the entire battery. Two duplicate
response sets were removed. Response sets with three or more null responses were
discarded leaving a total of 211 complete response sets. Null responses were defined as
responses that were either non-words or words that did not fit the prompt provided.
Though the number of complete response sets was relatively high, the actual hits were
insubstantial on about half of the word fragments (Table 1).
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Table 1
Hit Rate by Item, in Order of Presentation
Item

Hits

Misses

Nulls

Hit %

25

215

3

10.4

146

97

0

60.1

DECAY

34

193

16

15.0

CORPSE

30

177

36

14.5

DEAD

130

63

50

67.4

GRAVE

55

169

19

24.6

MORTAL

41

149

53

21.6

WORM

103

121

19

46.0

FLESH

27

182

34

12.9

FEAR

108

110

25

49.5

BONE

33

207

3

13.8

SKULL

5

230

8

2.1

COFFIN
SICK

The sample was analyzed using R (R Development Core Team, 2008) for a
relation between responses to initial items and the final item on the test. The two final
items had very low hit rates (13.8% and 2.1%) and did not meet the power requirements
for analysis, so they were dropped and the third-to-last item (hit rate of 49.5%) was used
as the final item.
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A binary logistic regression was conducted evaluating all nine preceding items on
the final item. The regression revealed significant predictive utility of three of the word
fragment responses on the final outcome. The model showed a strongly significant
advantage at predicting the final outcome over chance alone (χ2(3, N = 211) = 21.1,
p < .001), correctly predicting 64% of cases. Each hit on the model items substantially
increased the likelihood of a hit on the final item (Figure 1).

Proportion of hits on final item

0.8

0.6

0.4

0.2

0

1

2

3

Summed score on model items

Figure 1. Proportion of hits on the final item as a function of score on preceding items in
the model.

Depending on the word fragment, respondents were two to three times more
likely to have a hit on the final item (Table 2). A Hosmer and Lemeshow test was
nonsignificant, suggesting the model was a good fit for the overall dataset (goodness of
fit χ2(4, N = 211) = 2.34, p = .67).
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Table 2
Odds Ratio of Scoring a Hit on the Final Item by Word
Item

Odds Ratio

p-value

95% confidence interval

DECAY

2.80

.016

1.24 - 6.71

SICK

2.52

.002

1.40 - 4.61

DEAD

1.97

.022

1.11 - 3.57

Responses to the remaining items were not significantly predictive of the response
to the final item. Many of these items had a low hit ratio, making the power on the
analysis exceedingly poor (in some cases below 5%). While these responses may not
have any relationship to the outcome variable, the low power precludes drawing any
conclusions.
Discussion
At their simplest interpretation, these results merely suggest that theme-related
responses to earlier items on the measure positively correlated with increased themerelated response to the final item. This finding supports the hypothesis of dependency,
and motivates continued investigation into dependency under experimental conditions.
The pilot study also provided useful direction for refining future research. The
high rate of null responses on some fragments (e.g. M_ _TAL with 53 nulls) suggested
that future studies might benefit from easier fragments. Further, previous research has
provided evidence that self-censoring may occur when responding to uncomfortable
topics, especially those related to mortality (Greenberg et al., 1994). In order to
circumvent this self-censoring, as well as to avoid potential demand characteristics,
13

future efforts should employ restrictions to the duration for which stimuli are displayed
and during which participants may respond (Bargh & Chartrand, 2000).
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CHAPTER III
STUDY 2
Method
Study 2 had the intended purpose of examining the issue of dependence under
experimental conditions, using a replicative design from the Cohen et al. (2013) study.
Additionally, this design would allow for the examination of an alternative method of
statistical analysis using hit latency which could only be validated in the presence of an
experimental effect.
Participants and Recruitment
The participant group consisted of a total of 181 individuals, of whom 119
(65.7%) were female, 48 (26.5%) were male, and 1 (0.6%) indicated an alternate gender
identity; the remaining 13 (7.2%) chose not to select a response. The average participant
age was 21.6 years (SD = 5.1, Range = 18-54). The majority of participants were of
European descent (68.0%), followed by Latin (9.4%), Asian (5.0%), Native American
(1.1%), and Pacific Islander (1.1%) descent. Two participants (1.1%) specified a mixed
heritage, and the remaining participants (14.4%) participants declined to respond. Ninety
percent of participants reported speaking English as a native language.
Recruitment was conducted using Sona, a web-based system that allows students
in undergraduate psychology courses at Central Washington University (CWU) to take
part in research projects for extra credit. Participants were required to be 18 years of age
or older and be students at CWU in order to participate. Individuals who participated in
Study 1 were not excluded, as previous research has demonstrated that brief prior
exposure has no detectable influence on future WFC tasks (Tulving, Schacter, & Stark,
15

1982). Exclusion of individuals with reading difficulties (e.g. dyslexia) was considered,
but rejected in favor of collecting the data and simply dropping response sets with
excessive nulls, as in the treatment of the pilot results.
Instrumentation and Venue
The study was presented online. Participants were able to sign up for and
complete the study at a computer in the time and place of their choosing. Participants
reviewed a study information page, and indicated that they had read the material and
agreed to participate in the study before they were permitted move forward.
A novel web-based application was constructed to fulfill the requirements of the
experiment. In order to protect participant privacy, all communication between the
participants’ browsers and the application was secured by 128-bit secure sockets layer
(SSL) encryption, and no personally identifying information was collected in the
experiment. Participant IP addresses were not recorded by the application. A secure link
to the application was provided to participants after signing up for the experiment in
Sona. The application then handled the entire process from consent to debriefing.
The customized application facilitated the implementation of the appropriate
timing restrictions for stimulus presentation in addition to allowing randomization of
stimulus presentation order. Further, the application permitted collection of additional
data not typically captured by traditional approaches, e.g. time spent writing a response
and time spent per questionnaire page. Further, the application allowed for more reliable
coding of data by automatically checking participant responses against a standard English
dictionary file. Thus hits, misses, and nulls on the target items were coded reliably and
automatically.
16

Mortality Salience Conditions
Participants were randomly assigned to one of three conditions: control, a subtle
mortality salience induction, and an intense mortality salience induction.
Control
The control condition received an induction in which participants wrote about the
experience of intense pain. Previous research used this prompt as a control in order to
account for effects that were caused by arousal to aversive experience (Cohen et al.,
2013; Greenberg et al., 1994). Participants were then given instructions on how to
perform the word completion task, and were shown an example of the completion of a
neutral stimulus (e.g. “The fragment W_ _D could be completed as WORD”).
Intense mortality salience
The mortality salience condition completed a mortality salience induction as used
in previous studies (Cohen et al., 2013; Greenberg et al., 1994). Participants were
instructed to respond to two prompts: “Please briefly describe the emotions that the
thought of your own death arouses in you,” and “Jot down, as specifically as you can,
what you think will happen to you as you physically die and once you are physically
dead” (Cohen et al., 2013, p. 190). The mortality salience condition was given the same
instructions and neutral stimulus example as the control group.
Subtle mortality salience
The subtle mortality salience group was given the same pain induction as the
control group. Participants then received instructions on how to perform the word
completion tasks. However, rather than presenting a neutral stimulus as an example,
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participants were shown a death-themed stimulus completion (“The word CAN_ _ _
could be completed as CANCER”).
Procedure
Prior experimental findings have suggested that priming effects, especially those
related to mortality salience, are more detectable after a delay (Bargh & Chartrand, 2000;
Greenberg et al., 1994). Therefore, after completing the induction and directions,
participants were completed the Tellegen Absorption Scale (TAS; Tellegen & Atkinson,
1974). The TAS measures depth of imaginative experience, and in addition to serving as
a delay task, also served as a potential covariate that might have influence on the strength
of the hypothesized priming effect. The participants then completed a series of 20 word
fragments, of which 6 target items could be completed with death-related terms. The
word fragments were presented in random order, with the exception of the final item,
which was held constant in order to have a consistent target for prediction in statistical
analyses.
In order to reduce self-censoring, the window for stimulus presentation and
response was time-limited. The timing of stimulus presentation used in Spataro,
Mulligan, and Rossi-Arnaud (2010) was followed. Each fragment was displayed for 12
seconds, during which the participant was allowed to complete the fragment. The
participants could choose to submit their answer before the 12 seconds, or be moved
automatically to the next fragment after the expiration of the allotted response time.
Upon completion of the WFC task, participants responded to a basic demographic
questionnaire assessing age, year in school, ethnicity, whether English was their native
language, whether they had ever been diagnosed with dyslexia, and whether they have
18

experienced the death of a close friend or family member within the last two months.
After completing the study, participants were debriefed to inform them about the priming
effect under investigation and were provided contact information for the researchers.
Results
Data Screening
The data were screened for abnormalities or missing information. Data were
coded and analyzed as in the pilot study, evaluating each response as a hit, miss, or null.
To preserve the integrity of the results, the following conditions led to exclusion from
analysis: responding to the writing prompt with fewer than 50 characters, non-completion
of all six target words, and having three or more null responses to the target words. The
50 character minimum was chosen somewhat arbitrarily, balancing the need for at least a
few words on the topic against the potentially heavy loss of data should the cutoff be set
higher. A total of 112 (62%) viable data sets remained for analysis after these exclusions.
Of note, a total of three participants reported a history of dyslexia; all three were
excluded from the final analysis, with two removed due to excessive nulls and one for
having a response length of 0 (i.e. did not enter a response to the written prompt).
Ethnicity breakdown and proportion of non-native English speakers were approximately
equivalent in the samples both before and after screening.
Replicating Previous Analysis
A simple ANOVA was conducted evaluating the effect of condition on the sum of
scores (i.e. the sum of hits), as used in Cohen et al. (2013). The results for ANOVA were
non-significant (F(2, 109) = 0.492, p = 0.613), though the estimated Type II error rate for
the analysis was 87.1% and indicated insufficiency for evaluating the hypothesized effect
19

of condition. There were no significant differences in mean summed scores in the control
(M = 1.95, SD = 1.05), intense mortality salience (M = 1.94, SD = 1.32), or subtle
mortality salience (M = 2.18, SD = 1.17) conditions.
Hit Latency Analysis
Hit latency was computed for each participant. Latency was defined as the trial
on which an individual got their first hit on a target word. For example, if an individual
did not score a hit on the first two target trials, but scored a hit on the third target, their
latency would be scored as three. A latency measure avoids the potential presence of
dependency in summed scores by ignoring participant responses after their first hit.
Individuals who were not previously excluded but did not score at least one hit were
excluded from the latency analysis.
A simple ANOVA was performed to examine the effect of experimental condition
on hit latency. The ANOVA was non-significant (F(2, 98) = .144, p = .866), though
similarly to the analysis of summed scores had a high Type II error rate (92.8%).
Tellegen Absorption Scale (TAS)
Participant score on the TAS was initially investigated as a potential covariate
using ANCOVA, but analysis did not reveal a significant relationship between TAS score
and either latency or summed hits. The TAS exhibited strong internal consistency
(Cronbach’s α = .85); however, since the TAS is a trait measure, response length may
provide a more effective covariate due to its immediacy and independence from selfreport.
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Evaluation for Statistical Dependence
As in Study 1, a stepwise logistic regression was conducted to examine if hits on
earlier items in the study would significantly predict whether a participant scored a hit on
the final target item, “fear.” While there was no significant model based on ordinal
presentation of items (i.e. the predictive power of a participant’s score on the first
presented item versus the third, etc.), a significant model was evident when constructed
based on participants’ responses to specific target words. The model showed a significant
advantage at predicting the final outcome over chance (χ2(1, N = 112) = , p = .024),
correctly predicting 60% of cases. Only one of the five words, “corpse,” significantly
predicted the outcome on the final item, with an odds ratio of 3.87, indicating participants
who responded to the prompt “C O _ _ S E” with “corpse” were approximately four times
more likely to respond to the prompt “F _ _ R” with “fear.”
Post Hoc Analyses
Secondary analyses were conducted after evaluating the primary hypotheses of
the study. Of particular interest was examining participant responses for presence of the
target words, given that direct exposure to these words would constitute a perceptual, not
semantic, prime, and could indicate a difference course for any effects between
conditions, if found. Responses to the writing prompts were evaluated for the presence of
the target words, and one point was scored for each target word present in the individual’s
response, regardless of how many times a particular target word appeared. There was a
strongly significant difference in target word presence by condition (t(110) = 12.36, p <
.001), with the intense mortality salience condition (M = 1.06, SD = .429) having
substantially more target words in their responses than the control and subtle mortality
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salience conditions (M = .13, SD = .335). The control and subtle mortality salience
conditions were pooled for the analysis, as the experimental conditions were identical
until after the participants had completed the written response, at which point they
received differing instructions for the word fragment completion task.
Response length, measured in characters, also varied substantially by condition
(t(110) = 3.46, p = .001), with participants in the intense mortality salience condition (M
= 314, SD = 184) responding with nearly 50% more text than those in the placebo
induction conditions (M = 213, SD = 118).
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CHAPTER IV
DISCUSSION
The goal of Study 1 was to examine the possibility of statistical dependence
between items on the word fragment completion task, and substantial evidence was
uncovered to suggest such dependence does occur. Study 2 was able to replicate the
findings of Study 1, which further strengthens the argument that the WFC task as
employed in previous research is unsuitable for analysis using summed scores. If indeed
the method used to interpret the WFC results is inappropriate, an alternative analytical
approach is necessary in order to allow continued research using this methodology. Thus,
the secondary goal of Study 2 was to provide a viable fix to a measure that may be
broken.
However, Study 2 was unable to demonstrate an actual effect of experimental
condition. The results of both the standard ANOVA approach to analyzing summed scores
on the word fragment completion task and the proposed method of analyzing hit latency
were non-significant. In order to evaluate latency as a potential solution to the problem
of dependence, an effect must be demonstrated. The statistical power of these analyses
was quite low, thus precluding any conclusions being drawn about the lack of observed
effect. Whether or not an effect exists, a substantially larger sample is required. Though
the sample size in this study was on par with previous research and should have been
adequate, we can at least presume that, under the conditions used in this study (e.g.
online, time restricted), the effect size for the mortality salience condition will be
substantially smaller than that found in previous studies (e.g. Cohen et al., 2013).
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Perhaps more interestingly, Study 2 provided previously unexamined information
about the nature of the word fragment completion task in combination with written
induction prompts. Existing literature (Cohen et al., 2013; c.f. Greenberg et al., 1994;
Pyszczynski et al., 2008) makes no treatment of either the content or the length of
participant responses to the induction prompts.
Here we found that participants who completed the mortality salience induction
produced approximately 50% more text than those who wrote a response to the placebo
induction (writing about intense pain). Given that the placebo induction was designed to
control for the arousal component of the mortality salience induction, this casts doubt on
the equivalency of the control and the induction tasks. Thus, the control condition may
be inadequate to compensate for the increased arousal induced by the mortality salience
writing prompt. If the control condition is truly inadequate, previous findings of an effect
for mortality salience versus control may be called into question.
Further, the occurrence of target words in participant responses between
conditions was highly discordant and stirs discomfort. The experimental group produced
substantially more of the target words in their response than did the controls. If a
participant writes out one of the target words early in the experiment, then the likelihood
of them responding with that word in the WFC task is increased, not due to semantic
priming but due to a perceptual prime. A semantic prime facilitates a response by
presenting a participant with material that has a related meaning to a particular response
on a target stimulus, while a perceptual prime directly presents the participant with the
target stimulus earlier in the study. Thus, depending on what is being compared with the
construct of death thought accessibility (e.g. the prospect of a mosque being built in one’s
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neighborhood), a simple overlap in terminology used by participants to respond to the
prompt could account for the observed effect.
These very serious issues threaten to undermine the measure much more than
statistical dependence alone. Hit latency could provide a viable analytical option in the
face of dependence issues, though such an approach is less sensitive than using summed
scores and would likely require significantly more participants to be able to demonstrate
an effect. These new issues are more difficult to correct for, especially given the lack of
data regarding participant response content in the existing literature around death thought
accessibility.
Ideally, data from previous research can be examined for these issues. A content
analysis of participant responses across condition is necessary in studies that follow the
design presented in Cohen et al. (2013). First, participant response length must be
compared across conditions, to determine whether the inductions can be assumed to be of
equivalent strength. Second, responses must be scrutinized for the presence of the target
words used in the WFC measure. Significant differences in presence of these words
between conditions provides a very strong alternative explanation as to why an effect is
being demonstrated in these experiments, so it is of crucial importance to directly
examine this issue. If these two pivotal concerns are unable to be addressed, the
currently employed methodology may need a complete overhaul, sending researchers
back to the drawing board in search of adequate ways to measure the implicit activation
of constructs such as death though accessibility.
If these issues are able to be adequately resolved, the design approach used in
Study 2 offers much to aid future investigation. Tightly controlling the allowed stimulus
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response time avoids numerous issues that come into play when participants have time to
censor their responses. While these time restrictions inevitably lead to more null
responses, and therefore less data usable for analysis, it should serve as a suitable
counterbalance to such demand characteristics. The twelve-second time restriction
employed here should be examined for its utility, and potentially adjusted as necessary to
balance the considerations of data integrity and sufficient ability for participants to
respond.
From a theoretical perspective, analysis using latency should be viable. Though
such an approach provides enhanced rigor and thus trust in the evidence obtained, it is
neither simple nor efficient, especially regarding the need for an increased sample size.
Even so, given the growing movement toward conducting studies online, increasing
participation may not be as burdensome as with in person studies.
Further, there remains the question of in-person versus online equivalence. This
issue is widespread in the field (e.g. Kraut et al., 2004), and though opinions vary, the
only adequate way to answer the question is to compare a single research design across
both settings. Therefore, future studies should employ these same standardized methods
in the laboratory. The experiments presented here allowed the participants to complete
the study at the time and place of their own choosing. There was no telling whether
participants performed the study in a quiet library or a bustling coffee shop. By
comparing these results with a parallel collection conducted in a controlled laboratory
environment, the power of the induction can be evaluated across settings. Though no
conclusions can be drawn from the current results, it is reasonable to expect that response
characteristics would vary between in-person and online conditions.
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The findings presented here, though inconclusive in detecting an effect of
condition, provide strong guidance for the refinement of word fragment completion
methodology in measuring thought accessibility. Until the issues of statistical
dependence, equivalency of inductions, and target word occurrence in participant
responses are addressed, the results from experiments conducted using the traditional
design should be interpreted with caution.
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